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The Rise of Renewables

> Energy supplies are
evolving from high to low
carbon fuels

» Driven by demand for
security, sustainability,
environmental protection
and climate change.

> New Renewables will
supply an equal share of
world energy supply as oill
and gas by 2050
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Federal purchases of renewable energy or renewable energy
systems will:

» Save the Federal Government $ - RE provides a hedge
against fossil fuel price volatility because its fuel inputs are free

> |Increase our energy independence — RE helps diversify our
energy mix and reduces our reliance on imported oil and
natural gas

» Improve local air quality and reduce greenhouse gas
emissions — the production of RE is emission free

» Ensure the US RE industry remains competitive globally

» |ncrease the efficiency of existing T&D systems via
implementation of distributed RE systems
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PowerLight is a Worldwide Leader in Large-Scale
Grid-tied PV Systems

» Focus:
> PV systems manufacturer
»Turnkey solutions providel

» Founded 1991

» High growth The Inc
» 140% average growth per year since 1997 5 J
» INC 500 listed for the past three years. Bat bk et e <

» Solid technology base ~ 50 US and international patents

» Profitable since inception

© 2003 PowerLight Corporation {; - PowerLight Corporation
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PV - Fastest Growing Electricity Source
» PV has grown at a 35% CAGR for the past five years

> Advantages: = || nmuﬁgll b .._:___:
> Peak power == HitEH - =l
> Emissions free i .t T Tl e
» Highly reliable 28 “
> Distributed : ;.173-7
N

» Well suited to
urban areas

> Declining pricing

37 kWp PowerGuard PV Installation
US Coast Guard FaC|I|ty, Boston MA
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Grid-Connected PV
The Fastest Growing PV Segment

> CAGR of 55% for the past 5 years - no sign of slowing
» Segment will exceed $3.1B by 2010

924 kWp PowerShade PV Installation 470 kWp PowerGuard PV Installatlon
US Navy, Coronado Island Franchise Tax Board Sacramento CA
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PV Prices have fallen 10x in the Last 25 Years

Global PY Module Price Experience

$100,000 -

$10,000 4

$1,000 4

Average Module Sales Price,
Year-2000 Dollars/Peak Kilowatt

t1u“. i ....q & --n“ ntnn_ & n-tq tnnn_ & tii“ nt-m
LR ILID] LIRILID) 0.04 o1 1 10 100 1000

. - Cumulative Module Sales, GWpg
Ceta source: Strategies Unlirited T.M. Petarzon, EFRI
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Federal Agencies are eligible for State incentives:
Example: CA State Rebate Incentive Programs

» Rebate incentives provide a cash payment to help offset the
initial capital cost of the PV equipment

» Ultility/region-specific programs

» $4.50/watt up to 50% max of $4.5M (CPUC)
» $6.00/watt up to 85% max of $2.0M (LADWP)

Database of State Incentives: http://www.dsireusa.org/
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PowerLight's Products/Applications
PowerRoof

PowerGuard T —

......

PowerGuard

PowerTracker
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WELCOME TO
Chabot’s Solar Electricity Information Center

Solar electricity is a clean, miiable and cogt-afiective source of powar for &
growing numiber of Busnesses and gesemment agencies. Tha Chabet Space Chabot Snacetand Seiencs s
& Science Certer imesed in on-sste solar generation bacause we're Chabat Space and Science Centér
cemmitbed 1o peowiding clean air for our community, protecting the
amamnmeni, and secunng a batter ensegy futurs

Sodar electncity 5 generated by photovaliaic (V) calla, which coman
sunlight dinectly inlo electnoty. Sola technology 18 a 100% renewable ensigy
source. There are no harmiful emissions and no moving pats, so the system
runs silently and unobinsseety. The power outped from a sclar system is wall
maiched to pencds of peak slectncal demand. typecally dunng hot summer
days. Wilh solar generated electnety, demand on the power gad 15
decreased during these critical periods., and congumption of expensie poak-
fima slgctnoy is reduced

G About Solar Electricity ]

'] [ ¥ Real Time Data Monitoring

f :’ Global Warming

w Frequently Asked Questions ]

Customer access via Internet
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GLANE FLEECTHRIC SYSLEMS
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Example of Performance Monitoring

T T Select chart parameters:
- - W UNITED STATES - -
w80 Pover (kKA v Solar Irradiance (ATM2)
sommary B rosTAL SERVICE
™ ‘wind Speed (mph 7 smbient T ature (F
Detailed Summary US Postal Service - Mail Processing Center Wind Speed (meh) mbierd Temporture (F)
. Select Start Month and Day: Select number of days to plat (1-317
Data Chart Marina del Rey
Download Data Ca IJU|}" 2002 jlauj I3 j
System Information Chart Data
Service Request
Help & Previous 3 Davs Mext 3 Davs »
Logout
M- " |
- 180
g
a-- - am
= =
& =
) a
g s
T AT T =
—_— ol
g 15
5
D= — 2o =]
[eg]
o 1 _/I | | el Ee | | GO I RN [, 65 (5RO | I I o
! T T T T T 1 1 T 1 T T T T T T 1 ) T T T T !
LT - R < T e L i
gUal @ ENal o Giig & ENE 8 il o gt g el o ol o
BEEREEEBEEEEEREEREEE L oo n oo
233333 3F = 3 2333347772317 374
s AC Power (KN / Solar Irradiance
(Wi 2)

© 2003 PowerLight Corporation



—

POWERLIGHT

Advantages of Clean, Reliable On-site PV Generation

> Financially prudent » Clean
1) Zero fuel costs 1) Zero emissions,
2) Financial hedge against fuel price 100% renewable
increases 2) Over-the-counter
3) Coincident with expensive permitting

“peak” electricity

» Popular
» Reliable =
1) Proven
2) 20- to 25-yr. warranties on power THE WALL STREET JOURNAL.
3) Virtually no maintenance (cN\ml

© 2003 PowerLight Corporation _Pﬁotovoltam_ Basics



R

POWERLIGHT

High initial capital cost can be mitigated by optimizing the
integration of PV into the facility

= PV and demand side management complement each other
1) Clean kWh too precious to waste -
2) EMS - optimizes use of PV output
3) Lengthen time horizon of demand reduction benefits

= Smart contracting strategy
1) Single point of contact/accountability for end customer
2) Lower administrative costs

= Showcase facilities as models for the future

1) Greater control/operational flexibility of equipment
2) Enhanced facility with reduced need for maintenance

© 2003 PowerLight Corporation
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Total project economics has several components

» Geographic location » Net system cost
1) Amount of sun available 1) Initial system cost
2) Electricity rates, especially 2) Maintenance costs
daytime and summer (virtually none)

3) Local PV financial incentives

» Savings from total-system benefits
1) Avoided purchases of utility electricity over 25 years
2) Reduced roof maintenance costs
3) Lower heating and air conditioning costs

© 2003 PowerLight Corporation o e~ PV System Econmomics
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PowerLight has installed more than 1.6 MW of solar at federal
facilities nationwide

955 kW
308 kW
127 kW
78 kKW
75 KW
47 kW
37 kW
35 kKW
1,662 KW

U.S. Naval Base Coronado (2 projects)

GSA Federal Building

U.S. Postal Service

U.S. Department of Energy (4 systems)
Environmental Protection Agency

U.S. Dept. of the Interior, National Park Service
U.S. Dept. of Transportation, Coast Guard

U.S. Dept. of Commerce

© 2003 PowerLight Corporation




U.S. Navy

 Naval Base
Coronado, CA

» 924 kW carport and
31 kW rooftop systems

» Completed May 2003

© 2003 PowerLight Corporation
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General Services Administration
Federal Building

* Los Angeles, CA

» 308 kW peak

» Sloped PowerGuard
« Completed May 2003

© 2003 PowerLight Corporation
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U.S. Postal Service

« Marina del Rey, CA
« 127 KW peak

* PowerGuard
« Completed Nov. 2001

© 2003 PowerLight Corporation
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U.S. Department
of Energy (Western Area
Power Administration)

* Folsom, CA

* Four systems,
totaling 78 kW peak

* PowerGuard
* Completed June 1998

© 2003 PowerLight Corporation



—

POWERLIGHT

Environmental Protection Agency
National Computer Center

» Research Triangle, NC

« 75 KW peak

» PowerGuard

« Completed February 2002

© 2003 PowerLight Corporation
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U.S. Dept. of the Interior
National Park Service

* Yosemite, CA

« 47 KW peak

» PowerGuard

» Completed October 2001

© 2003 PowerLight Corporation
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U.S. Department of i RS ). S
Transportation, Sl E o s o
Coast Guard Partnership ) ==l Tie 1 [ooon | oo
through GSA S nmanim e SRR

* Boston, MA

« 37 kW peak

» PowerGuard

« Completed Sept. 1999

© 2003 PowerLight Corporation
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PV Technology Fundamentals

The Photovoltaic Effect
» Sunlight excites electrons in PV
» Excited electrons concentrate on
one side of cell

Frontelectrode () Sunlight
» Concentration of charge creates i :

polarity
» Connecting positive and negative | N-typesilicon (P+) — : 5 ; :
sides across a circuit creates P-type silicon (B -) = : é ! l 0D
electricity : T
Pl [
Back electrode (+) Y | _j‘ Current
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